The determinant of resistance to fosfomycin of the Serratia marcescens plasmid pOU900 was transposed into the plasmid ColEl and into the plasmid RP4 in the absence of the RecA function of the host. In each case, the acquisition of fosfomycin resistance was correlated with the presence of a discrete piece of DNA, uniform in size and in restriction pattern. This In Escherichia coli, several mutations producing fosfomycin resistance have been localized in the chromosome. Most of these mutants are defective in the transport systems fosfomycin uses to enter the cell (9). Recently, we described the isolation of plasmids conferring resistance to fosfomycin from clinical isolates of Serratia marcescens. One of these plasmids, designated pOU900, is 57 megadaltons (Mdal) in size and codes for the resistances to carbenicillin and streptomycin in addition to fosfomycin resistance (6) . When competent E. coli cells were transformed with pOU900 plasmid DNA and selection was made for carbenicillin resistance, 5% of the transformed colonies were found to be sensitive to fosfomycin while still retaining resistance to carbenicillin and streptomycin. Plasmid DNA isolated from these fosfomycinsusceptible colonies showed the presence of a plasmid of 50 Mdal. One of these plasmids was selected and designated pSU910.
Plasmids pOU900 and pSU910 were purified and digested with the restriction endonucleases HindIII, Sall, and PstI. The restriction patterns ( Fig. 1) showed that pSU910 was a deleted derivative of pOU900. Several restriction fragments of pOU900 disappeared in pSU910, namely, a 8.7-Mdal HindIll fragment, a 2.1-Mdal SalI fragment, and two PstI fragments of 3.45 and 1.2 Mdal, respectively. This deletion only affected fosfomycin resistance (Fo%), since the other resistance markers of pOU900 as well as transfer ability were still present in pSU910.
To recombine the fosfomycin resistance character into a small multicopy plasmid, we used the procedure described by Rubens et al. (8) .
For this purpose, pOU900 was introduced by transformation into an E. coli strain containing plasmid ColEl. The resultant strain containing both plasmids was grown to late exponential phase, treated with chloramphenicol, and incubated for a further 12 h. Plasmid DNA was prepared from this culture and used to transform competent E. coli C600 cells. Selection was made on L-agar plates containing fosfomycin and supplemented with 2 mM glucose-6-phosphate. This sugar is the inducer of the hexose phosphate transport system (uhpT), which also transports fosfomycin and is normally repressed (5) . Less than 1 chromosomal fosfomycin-resistant mutant per 109 susceptible E. coli cells grew on this medium.
Of 300 For colonies obtained in this experiment, only 3 were found to be susceptible to carbenicillin and streptomycin. Agarose gel electrophoresis of cleared lysates from these strains revealed the presence in them of a plasmid of 12 Mdal.
To show that these plasmids arose from the insertion of a DNA fragment into ColEl, they were purified and introduced by transformation into E. coli MM383 [Thy-SmrpolA12(Ts)]. The three plasmids were stably maintained at 30°C, and they expressed resistance to fosfomycin as well as the ColEl+ phenotype. However, when the temperature was shifted to 42°C, these plasmids, as well as the above-mentioned plasmid characteristics, were lost. In addition, these three plasmids were incompatible with plasmid pBR322 (J. M. Garcfa-Lobo and J. M. Ortiz, unpublished data). All of these data proved that these three plasmids were ColEl derivative replicons carrying a DNA fragment coding for resistance to fosfomycin.
The three plasmids were purified and digested with PstI restriction endonuclease. The patterns generated by this enzyme showed that the three plasmids were identical. Digestion of purified plasmid DNA from these nents (3.9, 3.45, 2.6, 1.2, and 0.75 Mdal, respec-colonies with PstI showed that there were two ively) were consistent with the insertion of a plasmid recombinant types, differing only in the )NA fragment of 7.5 Mdal into the fragment A site of insertion of the fosfomycin transposon. In 3.4 Mdal) produced by PstI from the plasmid pSU920, the insertion occurred into the PstI .olEl. One of these three plasmids, designated fragment C (4 Mdal) of RP4. Consequently, the iSU912, was chosen as the representative PstI The three genetic reorganizations described here involving the fosfomycin resistance determinant (the deletion of pOU900 to yield a fosfomycin-sensitive derivative, the formation of a ColEl-fosfomycin-resistant recombinant plasmid, and the construction of RP4-fosfomycinresistant derivatives in the absence of the RecA function of the host) were correlated at the molecular level with the loss or gain of a discrete DNA piece. The presence in a plasmid of the fosfomycin resistance determinant was always correlated with the presence of several DNA fragments in the restriction pattern of the plasmid. Two PstI-generated fragments of 3 Since the DNA fragment involved in these processes is homogeneous in size (7.5 Mdal) and in restriction pattern and can recombine in the absence of the RecA function of the host, we conclude that the determinant of resistance to fosfomycin of the plasmid pOU900 is located in a transposable element which has been designated Tn2921, in agreement with the nomenclature recommendations of Campbell et al. (2) .
The precise limits of the transposon have not yet been determined; however, there is a wellcharacterized central region expanding between the two PstI sites at coordinates 3.4 and 8.0 of the plasmid pSU912 (Fig. 2) . Several restriction sites have been mapped within this region, which is supposed to contain the fosfomycin resistance genes.
(A preliminary account of this work was presented at the Santo Domingo International Plasmid Conference [3] .)
